PSION1.001CP1 ' - PATENT
COMPUTER WITH A PEN OR TOUCH SENSITIVE DISPLAY

g\)‘p \> ‘ Related Applications

P( The present application is a continuation-in-part of application Serial

No0.08/723,882, filed September 23, 1996 entitled "Computing Equipment Casing

Background of the Invention

Field of the Invention
This invention relates to computers with a pen or touch sensitive display, for
10 example palmtop and notebook computers running a pen-enabled operating system.

Description of the Prior Art
In portable computer design, one typically wants to include a large display, yet

keep the overall size of the computer as compact as possible. Successfully reconciling
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these two requirements is one of the more difficult problems facing the designer of
IRt 15 portable computers. There are two well established solutions to this problem:
| Conventional - portable computers, such as PDAs (Persénal Digital Assistants),
palmtops, sub-notebooks and notebpoks, generally use either a tablet or a clam shell
| design. An example of a tablet design is the Apple Newton PDA from Apple

Computers, Inc. In a tablet, the computer is a one-piece unit with a display occupying
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bt 20 much of the upper surface. In the clam shell design, the display is usually hinged at
~ or near the rear of the computer. The clam shell approach is used in the Psion Series
3a palmtdp from Psion Computer PLC and virtually all sub-notebooks and notebooks.
Both approaches enable a display that 6ccupies much of the footprint of the device to
be used.

25 | The clam shell approach can bring its own problems: in early notebook
designs (for example in the late 1980s), the display was far heavier than it is in
today’s machines. That was in large part because of the relatively thick glass used at
that time and the type of display technology used. US 4,960,256 to Sony Corporation
from 1988 notes that some clam shell notebooks can tip backwards after the display

30 has been opened up for viewing. That happens when a vertical line drawn through
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the center of gravity of the computer does not fall within the base of the computer but
instead falls to the rear of and outside of the computer. The Sony patent teaches a
hinge that enables the lower edge of the display to slide forwards when the display
is opened up for viewing. Moving the base of the display forwards in this manner
ensures that the center of gravity of the computer does not shift backwards when the
display is fully opened so much that the computer tips backwards.

The Sony patent does not, however, relate to a computer with a pen or touch
sensitive display. There are now however numerous PDAs with clam shell designs
that include pen sensitive displays. These PDAs include the Philips Velo and various

palmtops from Hewlett-Packard. One characteristic of these devices is that they use

- the Microsoft Windows CE (TM) operating system, which provides for pen input for

selecting on-screen buttons, drop down windows, and electronic inking. However, a
major design failing of these clam shell computers is that they topple over backwards
if anything more than a very light pen touch, for example, 20g-force, is applied to the
display screen. In practice this requires the user to grasp the computer manually to
prevent it toppling backwards. _

Reference may also be made to US 5,267,123 to EO Europe Limited. This-
discloses a notebook format light pen computer which, when closed, has the display
upper-most. TheAdisplay can be slid backwards to reveal a keyboard and can be
inclined to a suitable viewing angle. Hence, it can operate as both a tablet (i.e. with
the lid fully closed) and as a combination keybo‘ard and light pen driven device. The
display screen has a rear support which gives the display some rigidity with respect
to the base of the computer: i.e. it prevents the display from moving back tbwards
a horizontal position under pen pressure even whén the base remains stable. Prior art
such as the EO Limited patent relate to full sized laptops dating from 1990 and the
base and display used in such a device would have been heavy. Hence, no specific
design features appear to have been included in order to minimize the torque
associated with pen or touch input to the screen below a threshold level.

| Summary of the Invention
In accordance with the present invention, there is provided a computer with-a

touch sensitive or pen sensitive display, in which the position of the fully opened
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display is such that the maximum torque typically applied to the top most pen or touch
sensitive part of the display, in relation to a rotational axis about which the computer
would rotate if it were to tip backwards, is less than that needed to cause the computér
to tip backwards about that rotational axis but would be sufficient, if the display were
hinged in a conventional clam shell arrangement at the rear of the computer either to
cause such tipping as to cause the display to be rotated away from a normal viewing
portion.

Hence, the present invention is premised on the insight that designing a
computer with a relatively large pen or touch sensitive display, that does not tip
backwards when the display is tapped with a pen or a finger, is a technical problem
that can be solved by the careful engineering or efhpiﬁca_l handling at the design stage
of the torques that will be applied to the computer in normal use. Generally, this will
be achieved through extensive, detailed models of various designs.

As explained in the previous section, prior art workers in effect acceptéd that
obtaining the benefits of.a relatively large display meant hinging the display at the rear
of the computer. While a screen that is light enough (or a base that is heavy enough)
may well lead to such a clam shell design that is statically stable (i.e. the center of
gravity of the computer passes through the base of the computer even with the display
fully open), the large number of Microsoft Windows CE based clam shell PDAs now
available require the user to grasp these devices to prevent them tipping backwards
when touching the screen with anything more than very light pen pressure. That in
turn has severely restricted the use of touch sensitive (as opposed to pen sensitive) on-
screen buttons, drop down menus etc. 6n such machines: touch sensitivity requires a
greater degree of stability than stability under pen input since a finger will generally
apply a greater force than_ a pen in order to activate the button.

On the other hand, a computer in accordance with the present invention will
not only be statically stable, but also will be stable when the display is used for a
wide range of pen and finger activated tasks, even where the pen or finger touches an
area near the top of the screen, where the torque it applies will be the greatest because
the length of the moment arm about the turning axis is the longest. Hence, pen and

finger activated menus that drop-down from the top of the screen and all other pen
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and finger activated features can confidently be used in a computer according to the
present invention because the torques have been carefully determined to be insufficient
to cause toppling.

As explained above, the prior art to this invention fails to disclose the design
theory of deliberately minimizing the torque associated with pen or touch input to the
screen below a threshold level. Such a design featuré only becomes desirable when
without it you have a computer that would too readily topple backwards when its
display is touched by a finger or pen. With the weight of components typically used
in the current generation of mass market portable computers, a computer that is sub-
notebook size or smaller will generally benefit from the present invention. However,
the scope of the present invention should not be construed as limited to any size of
computer.

The torque associated with typical pen or finger contact to the display can be
reduced to below the amount that would cause toppling by sufficiently reducing the
length of the moment arm, i.e. the length of the distance from the point of application
of the turning force to the rotational axis aboﬁt which the computer would rotate if it
were to tip backwards.

In accordance with the invention, this can be done in one of three ways: (I) by
using a hinge that will cause the display, when fully opened, to be displaced forward
from, but substéntially parallel to, the fully open position it could be in if the display
were hinged at a fixed point at the rear of the computer; (II) by using a hinge that will
cause the display, when fully opened, to be displaced downwards from the position
it could be in if the display were hinged at a fixed point at the rear of the computer
and (III) by extending the rear of the computer, for example with rearward facing feet.
In practice, a combination of two or more approaches may be used, although the first
approach is generally the most useful.

In the first approach, the typical maximum torque (i.e. based upon a reasonable
upper limit to the touch or pen force) applied to the display in an ordinary viewing
position can be compared theoretically with the typical maximum torque that would
be applied to a display in an ordinary viewing positioh in a clam shell design. In the

latter, the torque may be sufficient to cause the computer to tip backwards unless it

-4-



aan on
AR U

L1
6
Harann

WY AT
u_nou
U Qe

10

15

20

25

30

3 ¢
is externally supported, for example by hand. If that is the case, then the problem can
be solved using a hinge as described above which displaces the display forwards.

An added effect of moving the display forward is that the center of gravity of
the entire computer also moves forward. This increases the torque resisting backward
tipping, which in magnitude is the product of (i) the weight of that part of the
computer which is forward of the rotational axis about which the computer would tip,
and (ii) the distance from the rotational axis to the center of gravity associated with
that part of the computer. That is the same as the product of the total weight of the
computer and the distance from the rotational axis to the true center of gravity of the
whole computer. _

If the third approach is used, then the rearward feet can be fixed and
permanent, extend back as the display opens up or be manually extendible. The use
of rearward facing feet however, is advantageous only when the computer is placed
on a flat surface. On uneven surfaces, such as one’s lap, the computer will not be
very stable.

In a preferred embodiment, the keyboard of the computer is mounted via slide
members directly to the base of the computer. In this way, the keyboard can .slide
forward as the display slides forward and up to a viewing position. The opening,
pivotal movement of the display relative to the keyboard causes a sliding movement
of the keyboard relative to the base. This is particularly convenient since a single
pivoting movement of the display relative to the keyboard will also cause the sliding
movement.

Preferably, the position of the fully opened keyboard is designed in order that
the torque typically applied to the part of the keyboard closest to the user, in relation
to a rotational axis about which the computer would rotate if it were to tip forwards,
is less than that needed to cause the computer to tip forwards about that rotational
axis.

In a further aspect of the invention, there is provided a computer with a touch
sensitive or pen sensitive display, in which the position of the fully opened display is
such that the maximum torque typically applied to the top most pen or touch sensitive

part of the display, in relation to a rotational axis about which the computer would
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...
rotate if it were to tip backwards, is less than that needed to cause the computer to tip
backwards about that rotational axis, and which further includes a hinge that allows
the base of the display to move forwards during either opening or closing.
Brief Description of the Drawings

An example of a portable, palmtop computer according to the invention will
now be described with reference to the accompanying drawings, in which:

Figure 1 is a perspective view from above showing the computer in its open
position;

. Figure 2 is a plan view showing the computer in its closed position but with

a rear cover removed;

Figures 3-5 are side elevations showing the computer in closed, partially open
and fully open positions respectively;

Figure 6 is a cross-section taken on the line 6-6 in Figure 2; and

Figure 7 is an enlarged view of detail A in Figure 6.

Figure 8a illustrates the forces applied to the computer of Figure 1 in one
embodiment of the invention. .

Figure 8b illustrates the forces that would be applied where the screen is placed
at the rear of the base.

Figure 8c illustrates the forces applied to the computer of Figure 1 with
rearward extending legs.

Detailed Description of the Preferred Embodiment

The computer shown in the drawings comprises a casing having a first, upper
leaf 1 which is hinged at 2 to a second, lower leaf 3. The upper leaf 1 supports a
touch screen 4 while the lower leaf 3 supports a keyboard 5. In addition, a
microprocessor (not shown) is mounted within the lower leaf 3 and is electrically
connected to the keyboard 5 and the touch screen 4. The lower leaf 3 is slidably
mounted on a base 6. The rear section of the base 6 incorporates a battery housing
7 (Figures 3-5) for supplying power to the microprocessor and other circuit elements.

In its closed position (Figures 2 and 3) the upper leaf 1 is folded over the base
6 and it will be seen that the lower leaf 3 has retracted into the base 6 so as to be

substantially invisible (other than its sides) m the closed position.
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The upper leaf 1 is connected to the base 6 via a torsion spring 8 having a pair
of laterally spaced arms 9,10 at its ends, each of which terminates in a laterally
oﬁtwardly extending hook 11. Each hook 11 is received in a respective aperture 12
in the side of the casing 1. A central section 13 of the torsion spring 8 is formed into
a U-shape and is clamped onto a mounting 14, fixed to the base 6, by clamp members
15. The torsion spring 8 is formed to as to define an over center mechanism urging
the leaf 1 either into the closed position shown in Figure 3 or the fully open position
shown in Figure 5.

~ The leaf 3 carrying the keyboard 5 is slidably mounted to the base 6 due to
engagement between a chassis member 16 forming part of the base 6 and a base
member 17 of the keyboard 5. The interlocking engagement between the chassis
member 16 an the base member 17 can be seen more clearly in Figure 7. The chassis
member 16 is secured to a support plate 18 while the base member 17 of the keyboard
5 rests slidably on the chassis member 16.

97 he base member 17 has a number of upstanding bosses 19 defining respective
bores 20\some of which are indicated in Figure 6 and Figure 7.. Each boss' 19
supports‘ a\ respective key 21 of the keyboard 15 which has, on its underside, a
depending shigot (not shown) which is received within the cruciform shaped bore 20.

The construction of the keyboard can have a variety of forms but in the preferred

arrangement is \n accordance with the key assembly described and claimed in our co-
pending patent application of even date entitled "Key Assembly" and claiming priority
ﬁ%m British Pateny Application No. 95195574.

Ca‘l'@
4 and 5. \Thus, initially the casing is in its closed position as shown in Figure 3 in
which the

jaf 1 rests on the base 6 with the leaf 3 retracted. The user' then grasps
the free end of the leaf 1 and raises it as shown in Figure 4. This movement is
against the resilience of the torsion spring 8 which tends to urge the leaf 1 towards
its closed positior) at this stage. As the leaf 1 is raised, it will pivot about the hooks
11 so that the leaf

spring 8 rotates about\its longitudinal axis. Further opening movement of the leaf 1

is slid forwardly along the base 6. At the same time, the torsion

pushes the leaf 3 furthey forward until a rear surface 24 of the leaf 1 engages parts of
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leayes 1, 3 is then as shown in Figures 1 and 5.

In one embodiment of the present invention, used in the Psion Series 5
handheld computer, the system has advantageously the following specifications. The
size of the base is advantageously approximately 170mm x 85mm, with the base
weighing about 132 grams. The keyboard weighs about 57 grams, and typical
batteries used with the computer weigh about 56 grams. Each of these weights are
included in the total operating weight of 245 grams of the base 6. The size of the
screen is approximately 145mm x 60mm, with the screen weighing about 107 grams.
In this embodiment, the screen weight is é.ppr'oximately 43 percent of the operating
weight of the base. Added stability may be achieved by increasing the base operating
weight, but there is a continuing desire to minimize the overall weight of the
computer. Therefore, the computer should be stable when the weight of the screen
is no less than approximately 33 percent of the weight of the base. In the fully open
position, or the viewing position, the screen advantageously forms an approximately.
26 degree angle with the base. The angle the screen forms with the base may .
advantageously vary from 20 degrees to 32 degrees, and is most preferably within the
range of 23 degrees to 29 degrees. These angle provide the best compromise between
the ideal viewing angle for a reflective screen, the ideal touch input angle, and
stability. For a screen that is permanently backlit, the ideal compromise has been
found to be approximately 30 degrees. When the screen is in the viewing position,
advantageously between approximately 30 percent to 80 percent of the screen area is
positioned directly above the base, preferably at least 50 percent to 80 percent, and
most preferably 70 percent of the screen positioned directly over the base. By placing

a significant portion of the screen directly over the base, the weight of the portion of

‘the screen directly over the base will help prevent tipping.

In the fully open position, the torque associated with pen (not shown) or finger
(not shown) contact on the touch screen 4 has been reduced to below the amount that
would cause toppling by sufficiently reducing the length of the maximum moment
arm, i.e. the length of the distance from the point of application of the turning force
to the top of the touch or pen sensitive part of the display to the rotational axis about
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which the computer would rotate if it were to tip backwards. The base 6 may
optionally include a pair of feet 31. When the feet 31 are included, the rotational axis
(or pivot point/line) passes through the pair of feet 31 on the underside of base 6.
This has been achieved by using the hinge mechanism described above that causes the
display 4, when fully opened, to be displaced forward from the approximate position
it would be in if the display were hinged at a fixed point at the rear of the displayias
in a conventional clam shell design. This displécement reduces the length of the
moment arm. Moving the display forward shifts the center of gravity of the entire
computer forward. This increases the torque resisting backwards tipping and can be
a significant effect when a heavy display (e.g. a permanently backlit display) is used.
In the Series 5 computer illustrated, the majbr effect is however the reduction in the
moment arm length.

The amount of turning force required to tip the computer is associated with the
torque of the base and the torque of the screen. The torque is dependant upon the
weight multiplied by the moment arm. Because the weight is not always evel;ly
distributed, the amount of torque contributed varies" at each point along both the base
and the screen. However, one of ordinary skill in the art can calculate the moment

arm and effective weight for each point along both the base and the screen, and

~ thereby calculate the effective weight and moment to accurately determine the base

torque and the screen torque. If the base torque is greater than the screen torque plus
the torque supplied to the screen by the user, the computer will not tip.

In one embodiment of the invention, used in the Psion Series 5 handheld
computer, the typical touch force applied to .the touch screen by a user is expected to
be approximately 80g-force. The touch force is assumed; for convenience of the
application, to be applied perpendicular to the screen. In this embodiment, the unit
begins to tip when a touch force of approximately 220 percent of the typicalhtouch
force is applied. The maximum expected touch force is 140 g-force. In order to
provide a margih of error, a force of 220 percent of the typical touch force, or
apbroximately 25 percent higher than the maximum expected touch force by the user
is a reasonable design goal. A clam shell design hand held computer with the same

weight and screen size as the Psion Series 5 would topple backwards if a 140g-force
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were applied to the top most touch sensitive portion of the screen. Thus, to prevent
tipping, the torque of the base should advantageously be at least 30% greater than the
torque provided of the portion of the screen positioned outward of the pivot line plus
the torque from the typical touch force applied by the user at the top most sensitive
portion of the screen.

Although the Psion Series 5 has been designed with a typical touch force of
80g-force and will result in backwards tipping if a force of over 175g-force is applied
to the top of the scfeen, experimental testing has shown that users are sensitive to the
feedback given to them by a computer which is about to or actually tips backwards.
Users will generally try to modify the touch force used to be below that which will
cause backwards toppling. However, rélying on users to regulate the force they use
is impractical where the tipping force is as low as 80g-force (a typical touch force for
a computer the size of the Psion Series 5) and the computer has the same weight and
size as the Psion Series 5. Hence, with the Series 5, the much higher tipping
threshold of 175g-force is used.

A slightly lighter computer will have a lower tipping threshold if it has the
same proportions as the Psion Series 5. If the tipping threshold is 140g-force, then
it is feasible to expect a user to train 'hirnself, using the feedback of sensing when the
computer is about to tip, to lessen the forces that he uses. Feedback of this kind
works primarily only when a tipping force just over the threshold causes the computer
to tip backwards, but a reduction in force to below the threshold allows the computer
to return to its normal position: i.e. the tipping force does not lead to the computer
tipping back completely.

Alternatively, a substantially largér and heavier computer may only tip back
at a much higher force: for a sub-notebook .computer with a total weight of 1.2Kg, the
tipping force for a computer according to the present invention can be 350g-force.
This increase is needed because users generally apply greater forces to larger
computers than to small devices such as the Psion Series 5. Overall, a tipping
threshold of 220 percent of the typical force is appropriate.

The force applied by a user to operate the touch screen is represented by F, in

Figure 5. In general, this force is applied perpendicular to the screen. The force F,
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can be effectively represented by two separate component forces. One component of
the force F, is directed towards the pivot point at the back edge of the base (in an
embodiment without rear stabilizing legs 30 or feet 31), and as a result will not
contribute to tipping of the computer. This force is shown as F,. The remaining
component of the force F, is the force that may cause tipping, shown in Figure 5 as
F;. The amount of tipping force F; multiplied by the appropriate touch moment arm
(the distance from the tipping or pivot line of the computer to the touch point on the
screen) equals the torque attributable to touching by the user. In one embodiment of
the invention, the touch moment arm to the top most touch point on the screen
advantageously ranges from 40mm to 60 mm, preferably 45mm to 55mm, and most
preferably 50mm. The touch moment arm ranges are designed'to be consistent with
the percentage of the screen positioned directly above the base.

In the Psion Series 5, the torque resisting tipping is approximately 245g x
35mm. The 245 g is the base weight and ignores the display weight. Ignoring the
display weight can be done since the display area each side of the pivot line is roughly
equal. The 35mm distance is the approximate distance from the pivot line to the
center of gravity of the computer. The overall magnitude of the torqué resisting
tipping is 8600.g mm. The moment arm length from the pivot line to the uppermost
touch point on the screen is approximately 50mm. When the computer tips
backwards, then the tipping force must exceed 8600 g mm divided by 50mm, which
equals approximately 172g-force, or a tipping force of approximately 175g-force.

For a heavier and larger sub-notebook, the torque resisting tipping could be
approximately 550g x 60mm, which equals 33000 g mm. If the moment arm to the
upper part of the display is 100mm, then the tipping force must exceed 33000 g mm
divided by 100mm, which equals 330g-force. A '

" Because the base of the display is displaced forward on being fully opened, the
rearward facing lower part of the leaf 1 holding the display can rest upon a rear
section 32 of the base 6. This gives rigidity to the leaf 1 with respect to the base 6
in that tapping the touch screen 4 with a pen or finger will not cause the leaf 1 to
move backwards. (This effect is different from preventing the computer from toppling

backwards: with a conventional clam shell notebook computer with a heavy base, it
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is usually possible to cause the display to pivot about its hinge to the base by pushing
firmly enough with a finger. That occurs when the torque associated with finger
pressure is greater than the resistance to the rotational movement of the display
associated with the friction of the hinge.) Hence, by shifting the display forward, the
current embodiment removes the need to have a complex friction mounting for the
leaf 1 or other form of support; instead, the leaf rests firmly against the rear of the
base 6 when fully opened.

In this embodiment, a line drawn from the start position of the ba.se of the
display when closed to the resting position of the base of the display when fully open
will not be exactly horizontal. That is because when the closed computer is placed
on a horizontal surface,A upper leaf 1 and lower leaf 3 slope down very slightly -
towards the front of the computer. This is to ensure that, when opened, leaf 3
presents at the right angle to-the usér for typing. We have referred earlier to the
display being displaced forward from, but substantially parallel to, the approximate
fully open position it could be in (i.e. for normal vieWing and use of the display) if
the display were hinged at a fixed point at the rear of the display as in a conventional
clam shell design. In the present embodiment, the displacement is both forwards, in
the sense of comprising, a horizontal component, as well as downwards, in the sense
of comprising a small, vertical component. The words ’forwards’ and ’downwards’
used in this specification should therefore be construed as not meaning, respectively,
an exactly horizontal or vertical displacement, but instead merely including,
respectively, a horizontal or vertical component of ‘displacemeni if one compares the
theoretical position the fully opened display would occupy if it were hinged at the rear
of the computer as in a conventional clam shell with the pésition it in fact occupies.

The precise amount of the necessary displacement has been determined by
constructing numerous models to test various set-ups.

In addition, as keyboard 5 approaches the end of its extension, the rear end of_
the keyboard is caused to be slightly raised up, thereby tilting the keyboard more
towards the user. That slight tilt increases the ease with which typing can be carried
out. In one embodiment of the invention, the keyboard tilts at approximately 6

degrees.
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The position of the fully opened keyboard has been carefully designed in order
that the torque typically applied to the part of the keyboard closest to the user; in
relation to a rotational axis about which the computer would rotate if it were to tip
forwards, is less than that needed to cause the computer to tip forwards about that
rotational axis. Again, that determination was achieved by testing different mock-ups.

For additional security, an L-shaped lug 25 is provided on a front end of the
leaf 3 which can act as a stabilizing foot in the open position as shown in Figure 5
and which, in the closed position, locks into an aperture (not shown) provided in the
front edge of the base 6 to prevent inadvertent opening of the leaf 1.

In one embodiment of the present invention, rear stabilizing legs 30 extend
from a back edge 28 of the base 6. There are preferably two stabilizing legs 30,
positioned at each side of the base. However, one wide stabilizihg leg 30 or more
than two stabilizing legs 30 may be used without deparﬁng from the spirit of the
invention. The rear stabilizing legs 30 effectively extend the pivot line of the

computer, thereby requiring a higher force to tip the computer. The rear stabilizing

_legs 30 could be permanently affixed in the extended position, or could be retractable

into the base 6. Retractable legs 30 could be extended manually or connected to
extend when the upper leaf 1 opens. .

The forces applied to the computer are illustrated in Figure 8a, which shows
representations of the base 6 and the screen 4 of the computer. The screen 4 is
attached to the base 6 in a viewing position where the screen 4 is at an angle 0 from
the base 6. As discussed above, in one embodiment of the invention the angle 0 is
advantageously approximately 26 degrees, as this has been found to be a good
compromise between a more direct angle which is preferable for viewing and a flatter
angler which is preferable for writing. The touch-point moment arm T,, extends from
the pivot point 35 to the touch point on the screen 4.

Figure 8b illustrates the position of screen 4 attached to the base in a clam
shell design. By attaching the screen 4 in a clam shell design, the length of the
moment arm to the touch point is longer than the touch-point moment arm T, in
Figure 8a. Also, the entire weight of the screen 4 contributes to the tipping force.

Thérefore, when a screen is attached in the clam shell design, it will tip at a lower
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force than when attached as in Figure 8a. Applying a typical operating force F, to the
top most touch point on the screen 4 will tip the computer in Figure 8b if the same
respective weights and sizes are used for the screen and the base as are used for the
computer shown in Figure 5.

igure 8c illustrates the computer of Figure 8a with the rear stabilizing legs 30.

o ~>
The fear Ytabilizing legs effectively extend the length of the base 6, moving the pivot

point 35 afy of the back edge 28 of the base 6. If the pivot point 35 is far enough aft,
any force applied to the top most touch point on the screen 6 would be applied to the

base 6, as shown by force extension line 37. Because the force is applied to the base

| 6, this embodimeépt would not tip under any force applied to the top most touch point

because there is no\tipping moment arm. This assumes, of course, that the total force
is directed perpendicylar to the screen.

The embodiment described in this specification envisions a display that is
hinged towards the rear of the computer, but when fully open rests in a position it
would occupy were it hinged far closer to the front of the computer. Other
embodiments are w1thm the broader generalizations of the invention. For example,
the invention embraces a computer in which the display is fixed in position; i.e. it
does not move on hinges at all. Hence the term ’fully opened’ does not imply that
the display must be openable. Likewise, it embraces a computer in which the display
forms the top surface of the lid of the computer, so that with the lid closed, the
computer functions as a tablet. But opening the lid. using an appropriate hinge may
reveal a keyboard.

Further, although the current and foreseeable designs of non-tablet computers
will employ a keyboard, it is conceivable that the ergonomic advantages offered by
the present invention will render its basic approach suitable for a. device in which
there is no keyboard at all. Hence, the term ’keyboard’ used in this specification
should be construed to cover not merely a conventional keyboard, but also any kind
of surface, which may or may not provide interaction with the computer. For
example, embraced within the invention would be a computer in which-the ’keyboard’
was simply a plain support on which a user might rest a part of her hand whilst

writing on the display with a pen.

-14-



	2001-11-07 Specification

